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ACC **#*->5— LSI] #A**i/»—tf 



(2) #^2 0 0 2- 5 2 2 0 2 3 

itrnm i ] t» : 

(c) 

mimi] ±$mmt>\ ^^-^ tutttvu?— e\ ^>5^ 

[IMI19] ±!SDNAfBW, CBHK xynA, lacAU lccK lccIVfr£ 

[it 5j<ii i o ] tmm i &cei©*i^£^-r sffiMR 



(3) #^2 0 0 2- 5 2 2 0 2 3 

itrnm 1 3 ] tmm 1 1 Kmmvmmm, j&mmm 1 2 ^tBfc<M 

i) IWirtTlit^nt-^, 

i i) ^U-9-^^^^KIjn7j<^?||^3-K-r§DNA|H^ 

i i i ) ?Z^IS«C 

ir LT 

[i^l5] TfB^ v : 
i) »«rtT«t-^»7°n^-^-, 

i i) mmm^^m-rmm^-^^mmk j&n 
i i i ) tmmgffl* 

im b £:^&\ ^Hj®'[4XHffl|f^ (heat optimal industrial enzyme) £>SGi# 
i) M«^M«7°n^-^-, 

i i) m^vfi^^YWkftmmm^-Y^^mkum, ms 
i i i ) fmmmmm 



(4) #^2 0 0 2- 5 2 2 0 2 3 

o 

itmmi 8] ±mmsmm^tsmmun (material) wmm (di ge 
stability) mm~£ti%c£mmttz>, tmmi 6icmm<Dfim 0 

mMm 2 o ] ±tmmm\ mum^^^mm^^u^ $ 
m^M2 5] ±tmmt>\ 1^4 5°c, 1^5 5°c, Rnms o°c^5^§ 

[IMI12 8] ±IHDNA|H^iJ^\ CBHU xynA, lacAL, lccK lccIVfr 



(5) #^2 0 0 2- 5 2 2 0 2 3 

i) mmmft'eimrz'ftt-*-. 

i i) mmm^^mt^mm^^-^t^wm^k 

i i i ) fmmmmm, rzi 

i v) Wrtt^^^l^^LfS^-y'yf^ 

3 4 ] _tf Blf fg^\ ^ 4 5 °C , m 5 5 °C , &tf$J 8 0 °C 6 % 3 



(6) #^2 0 0 2- 5 2 2 0 2 3 

[If ^3 7] JifBDNAgBW. CBHK xynA, lacAL, lccK RZSlccim 

2 9 fctmofifeo 



(7) #^2 0 0 2- 5 2 2 0 2 3 

[0 0 0 1] 

*mmiz 1998^7^ 24 0 mffivyftgtmffiffim/m , tt^<o-m®m\mrQ$>% 

o 

[0 0 0 2] 
[0 0 0 3] 

[0 0 0 4] 
[0 0 0 5] 



(8) #^2 0 0 2- 5 2 2 0 2 3 

[0 0 0 6] 

[0 0 0 7] 
[0 0 0 8] 
[0 0 0 9] 

[0 0 10] 



(9) 



#^2002-522023 



[0 0 1 1 ] 

mwmm \h k & # ztfwvtj^ m^^mmm^ is^wm&tmkt 

[0 0 12] 

^oiicfie^T, ^i*mmmb*mm'%i)\ tta*-mc. mm 

[0 0 13] 
[0 0 14] 
[0 0 15] 

H§fc£& (CH 2 0) .WXaf'J^X (n=3) ^5^7° b-X (n=7) IC 



(10) #^2002-522023 

[0 0 16] 

k£\ r^F^X-^l/nUf^^X (Acidotherraus cellulolyticus) M 
©Elir;V5-€ (^S#im5,536,655^Eic) 5&iPift^&3 0 x^V 
-fc;!/^— -tffclti^ MxJf, h U • fe^ (Trichoderraa reesei) fi^fc 

©-bnetk ifl (CBH1) (Shoemaker 6 , (1983) Biotechnology, U69 

1-696) ©i^jfi^^o 
[0 0 17] 

*5?K 7^ HV^f-'J - tiy°X^— h yh (Acidobacteriuni capsulatum) 
fi^OxynA (Inagaki?), (1998) Biosci .Biotechnol .Biochem, 62 (6): 1061-106 
7) Stf^nXbU^A-^WA (Clostridium thermocellum) fe^cDx 
ynA (Hayashi 6 , (1999) , Appl .Microbiol .Biotech. ,51 (3) 1348-357) £<gt? 0 
[0 0 18] 

^kOTteftl^ ^/7^7A«3A^ (Schzophyllum commune) fefcDla 
cAL (Hatamoto5>, (1999) Biosci .Biotechnol .Biochem. , 63(1)158-64) , 
7-/UFUX (Pichia pastoris) filled (Jonsson^, (1997) Curr Gen 
et, 32(6): 425-530) , LT h7^fX • ^;l/^*3n;V (Trametes versicolor 
) fefrDlccI&tflccIV (0ng5, (1997) Gene 196 (12) : 113 119) £^£? 0 
[0 0 19] 



(11) #^2002-522023 

[0 0 2 0] 

0^fgf*#S^7 o n^-^- s mmW&L<te&mfomfm. (functional) 7°n 
^-5?-, %LTm^&L<&&mWWm#} (operable) 7°n^-^-fc^>t 

[0 0 2 1] 

Hfi© 7°n — ^ — (Dm^m^(D^ T*^ U^/KD^Jjt^lB £ ^ CaMV 
3 5SfcL<&FMV3 5 S7°n^-^-<Di; 5 %^c^7°nt-^--?&&o CaMV 

(0dell6, (1985) Nature 313:810-812 ; Rogers, ^S#fF^5,378, 
[0 0 2 2] 

^7°^f (ctp) &L<immimm^7°^v (ptp) £©£5^ a 
w\L\u\^mm^y°^ f^h- f«m{^&h^£? 0 n£if*?f^7°f- f« 

E±J^ ^^-3TUt\ ^ <D £ 5 ^ft^ 7°f- F & ^ M^K^P 5 nr 
VSo Mfcfc^ TfB©£S££r#,W&££o Von Heijne^, (1991) Plant Mol. 
Biol. Rep. 9: 104-126 I Clarke, (1989) J. Biol. Chera. 264: 17544 17550 ; del 



(12) 2002-522023 
la-Cioppab, (1987) Plant Physiol. 841965-968 ; Roraer b , (1993) Biochera. 
Biophys. Res Commun. 196: 1414-1421 ; M^Shah b , (1986) Science 233:478-4 
81 0 'bBfo (ER) feL<MJ®^^y^^g^?sf4^^©M*§?|j^7 0 f- 

[0 0 2 3] 

6S rRNA7°n^-^-MMs Prrn (Svabb, (1993), Proc. Natl. Acad. Sci. U 
SA, 90:913-917) RtfV 1 JC7°nt-^HI£i, PpsbA (St 

aubb, (1993), EMBO J., 12(2) : 601-606) 0 
[0 0 2 4] 

Ffll^y^^M^ISM^ TpsbA (Staubb, (1993), EMBO J., 12(2)1601-6 
06) &&%t>\ ttllCfflfe'$tl%&<D'T*lZ%:\<\ 
[0 0 2 5] 

Sc^fM^E 1 ■fe/l/^—tfJ&n- Ft^llPJ, Mmc^nE^t: Kn5~f£l 
(CBH 1) , ^y#-^W4^^-^n-F«SB^J£\ *»8fflflS<Dfeift 

« F^yX7°^X F^y^ (transplastoraic) ^3|g»-t/F^--t£fP^ 

[0 0 2 6] 

, OT^^-r^M^fel^T, *€^7X^y^ (horaoplasraic) Z/^mMafr 

zmtLrciifr?— &%^A J v^%>m$y/^t&&mz 5 5°c£D 8 owas^ 



(13) #^2002-522023 

[0 0 2 7] 

•7X* (Thermomonospora fusca) fefc© 5 &ffi<D#D +hy #5>f F 

iJP7j<^?^^3- F-T^DNAia^iJ ($|*.fcfWilson (1992) Crit. Rev. Biotechn 

ol. 12:45-63£#H8) ^*^(DfgIl1i^^$5^T^fflLTfci;l\ 
[0 0 2 8] 

^fe^f*?i^7°f-F^^M^0^e)tlTl^o fflfcfcf^ VonHeijne?), (1 
991) Plant Mol. Biol. Rep. 9: 104-126 ; Clarke , (1989) J. Biol. Chem. 264 
117544 17550 ; del la Cioppa 6 , (1987) Plant Physiol. 84:965-968 ; Romer 5 , 
(1993) Biochem. Biophys. Res Coraraun. 196: 1414-1421 ; StfShah^ , (1986) 
Science 233 : 478-48 1 £ £ t 0 W&^<D2'->f 7T>f yff<Dfclb<D$ y 

^frZ^Z (Martineau^, (1991) Mol. Gen. Genet. 228:281-286 

Atnvxfrtf^^fc&mznfcffimM&iki/ifi-fr cvls) ^tn-F-r 

-r^y^X7°^F^^Sti^0^P5tlTloD, Chrispeels^, Cell (1992) 68 
:613-616^t>M§^tiT^&o 



(14) #^2002-522023 

[0 0 2 9] 

fflmwmmas^T, mmmntt-yyv-?^ y^yu-^nmm 

rMfrl^ 7^^>3X WlffgftifL PGR, mmm^fzMin vitrei 
m^LX^^\ Hot, J-ZX/ttYWfc (transition) N (transversi 

on) , mx, ^mc&^TmLz#%rc&<Dmmmmci5^T@. 
u/y • y^yhMmm, ^^v-i/ByftzvfimimMmic^mztiT 

*5D, M^^Maniatis^^cfcoTtBic^tiTl^ (^n^y^:||7- 
^lTj]/ (Molecular Cloning : A Laboratory Manual) (1989) Cold Spring Harb 
or Laboratory Press, Cold Spring Harbor, NY) 0 
[0 0 3 0] 

H^n--y^x, ^ntaot, mk v yfi-%E(Dwm&L<im3kic 
-m. coh^$5^t / >^< £&tmwM^¥-mcmm^&%&(Dx&%o p 

BR3 2 2(D£5%;^yy-~, pUC^U-XO^^^-, Ml 3^U— 
WpBluescript^^- (Stratagene ; La Jolla, CA) £^t?^< £K^£ — 
ij\ Zu~~yy(DrMcm%lcX^X^%>o 

[0 0 3 1] 

ttt>%wmin, ^mmiiic&%xm<Dmmicn%M~D#v^y°?- Y*mi 

[0 0 3 2] 

^L<imwmM^tmLx^(Dnm^rc^m^^~ym^\t^^(Dx$> 



(15) #^2002-522023 

[0 0 3 3] 
[0 0 3 4] 

[0 0 3 5] 

ab?) (1993, _tfB) (aotlBi^nn^o TfB^^n&^Wra^ IB 
MttaadAite?ii*^5' 7nt-*-;Rtf 3' K^SUIgTOL #^thepsbA 

mi^mnmmnmnmmmr~v^~^-tLxm^n^> 0 cstaub^c £o 

T!Bfc2tl/t(1993),±£) o #^C^<(DM%£7°n^^H»£fOTLT 

•So 

[0 0 3 6] 

aadAjte?^^ j: D , »f*^^RTt^V-*-}te«tJ^«^?» «fc 5 
^$Mifi<&3o aadA}f{E?v-#~<Dj§fJ^ iWWfel^TXM/ 

7°b x-^^x fei<tti: f )^L<ax^f7^^yo#maote< 



(16) #^2002-522023 

[0 0 3 7] 

JCWfLSSo ^(D&d&mfc^lZmg-ZtlTtrc (Stalker£>,J. Biol. Chera. 
(1985) 260:4724-4728 (<?V MfttEPSP) ; Stalker h , J . Biol. Chera. 

(1985) 263:6310-6314 (7'n^4^~/MB14~ h V ^—-tfiUS?) ; Sathas 
ivan6, Nucl. Acids Res. (1990) 18:2188 (AHAS -f ^ £YU / y#MMfS?) 

) o 

[0 0 3 8] 

biolistic StKttli (bombardment) LTM«^I»NA4f 

?£^£&Sanford£>, (1991) Technique 3:3-16 ; Klein^ , (1992) Bio/Technol 
ogy 10 : 286-29 HCHHic^tlTl^o 
[0 0 3 9] 

Ml»©BJt?^Cfe^T, Jgfi^Wf^ M^^Horsch5 (Scie 
nee (1985) 227:1229-1232) lcBM~$ft% £ b KBM$n^tircT^fuA^-r U 

^t^nrtiTfeSo t^mm^m^ma^ smgffl&m^ztiZo 

[0 0 4 0] 



(17) #^2002-522023 

Svab5, (1990) (_tfB) &tfSvab£, (1993) (_tfB) ) o ^^fBi^tl/i 
[0 0 4 1] 

[0 0 4 2] 

7Xh^y^ (transplastomic) MrtcW>Xn >y Mi^&MiT^T 5 £ 
taotWSo TfB^^#tt/c^WJ^fe^T, Xba I^mfbb/£lt»^D 

[0 0 4 3] 

[0 0 4 4] 

j> WBIW W4©7°n h 3-;Wt RfcUffitEtlX^Z (Hinchee^, 
^S#fF^5,416,011^tfChristou6, >KBI#fFlf!5,015,580^) 0 



(18) #^2002-522023 

[0 0 4 5] 

ry^i-MV^ 7 7x2 A? 7- V 17 hft&mmUWkT$U^<D7x2 y u-fr 
£77*5yMT*fcJ\ ^SLi^ffi^c^/J^S^MfcL<«^IMI§l ( 

t# § /t 46 k , ^ < (D±^ < iif^ l fcmM*x z v y 7? %> c t i*>m%; 

[0 0 4 6] 

7^n;^fU')A'^^77^xyX (Agrobacterium tumefaci 
ens) fctD^^StC^SrfyS/lf^A • H;VX^A (Gossypiura hirsutum) L.^ 
K©j£©i&g!fctFiroozababy6, Plant Mol. Bio. (1987) 10 : 105-1 lG&tfUmbeck 
Bio/Technology (1987) 5 : 263-266 klfBf^nT^&o 775 

n^-yvy^yyf&o 

[0 0 4 7] 

ein5 (Bio/Technology 10:286-291) &C<fc oTfBIE£ti;fc<fc 5 ^n7°n 
^x**>f/l/ (raicroprojectile) ili^, WfEOT^fBfcL/i 7^X14 

Sfc&fc^fflLT&cfclA, S?®^^<kSISt7)Bg^«S^^W0 92/15675 
(1992^9^ 17 U y Ml) t$5^tl^$ntl/^o 
m^tl^tiK Xa., 7fryrfryr, Wy^^S^Coil seed rape) 
, #JS, b^K Ifh^^nx tv7'J, b7^nn 



(19) 



#^2002-522023 



[0 0 4 8] 

T\ M^^S#fFH5,538,877^t>^5,538,880^ ^S#fF^5,610,042^ 
StfH-n-y/ ^#fFEP 539563^-^ fH^$ tlT t ^ 0 
[0 0 4 9] 

^^%DNAgEWfg^2tlT(/^ (Shinozaki^, EMB0J.(1986) 5:2043-2049 
) o liverwort (Ohyama^, Nature (1986) 322:572-574) JkXS^ (Hiratsuka5> 
, Mol. Gen. Genet. (1989) 217:185-194) &%.<D&Mfo?S A<D^%DNAfB^J 

[0 0 5 0] 

* kme? % j&mm l t&mfo& t^^^Y^y^j-yw^-f^ 

[0 0 5 1] 

o Svab5 (1990 (_tfB) ) , Svab6 (1993 (_tfB) ) S^Zoubenko £> (Nuc Acid 
Res (1994) 22(19) : 38 19-3824) 0 fe^f*^J!^ 

mmmT%>$/^&Mmmmmz, r^;KoA#;i^4^>^--tf (orfs i 

2) ^RuBisCo (rbcL) <DX^^7^^y h(Df^(D^ /^MUit^V ^<DE I 



(20) #^2002-522023 

liga (1993) (±fH) iC&^TUWtZtlT^Zo QMWfJ h^Wh&mm 

fT?o 

[0 0 5 2] 

mmmm^m^m^m^mm^m^Lm^^(Dt^w\^ti^ 0 t^u fit 

[0 0 5 3] 

CMfS^^Oo imaWMM^^ 1 2 0- 1 6 0kb©^y/A©nt?-^ 
500-10, 0 0 0 ZfDZtlZtKDittlttZft (M)2 5kb) $7j[nJ 
E££&Oo feT, IgMffl^WFLT, #^«ttcDMe^3ti 0 -^2 0 

[0 0 5 4] 



(21) #^2002-522023 

[0 0 5 5] 

*mm-$t>ic, tiijs^ &\mmm, fefgft&a ^$5^r«n^? 

2>tfWv% : 7'r Y'Mmm^m^ (organellular) 
[0 0 5 6] 

[0 0 5 7] 

LTH! 2 (D^Eg^^y h & g l> \£<DmkDrztblcmX? %> Z t 

•So 

[0 0 5 8] 

2:Ocfca^^MtJ«^fent§Mtt^U^^y*^^ KiJP7j<^?^ ( 
©IfE ^7°fL Mrf;Ht7Xfei) ^OT2n&#U^y#^ 



(22) #^2002-522023 

[0 0 5 9] 

ic n% ic mm s n s & s ? <, * n 6 & # ^ © /t & © t> © x $> d , 

[0 0 6 0] 

c^m i ) mmnomm 

Nuc Acid Res (1994) 22 (19) : 3819-3824) , Svab^ (Proc. Natl. Acad. Sci. 
(1990) 87: 8526-8530*5 <fctfProc. Natl. Acad. Sci. (1993) 90:913-917) , R 
tfStaub?) (EMBO J. (1993) 12:601-606) iCtmZftX^Zo $'^<D&Mfof 
/A©^&DNAfB?IJfci:Shinozaki6 (EMBO J. (1986) 5:2043-2049) tCcfcoTfg 
^tltl^o J^T^fBiK^fett^^TtDfe^DNA©^ (references) 
^3^5©5?^^F#^C^«fcOTfe£o 
[0 0 6 1] 

^^-^MSLT, !6tJfe^f*^$5^T7^F^VX(Acidotherraus)El 0 
-1, 4-xy F?7l/#^~ tf^^^^^fco 7°^X^ FpMPT4&7^ F~9" 
- x-XE 1 FIB^ft (^a#fFH5, 536,655^) fc£tf7^y^ 

y^HM£r3. 7kb Pvu I^V ADNABTmc^frSpGEM (Clonetechft) 
X$>%t>\ £tl%W&x.y F5?^PT— tfgPfiiSacII*3cfct>*Asp7 1 8^ffi{tU 

5 FpBCSK+ (Stratagenett) ©HCMRBMtC^n— y^U ^5?-pCGN 



(23) #^2002-522023 

6 0 6 3£fNKLfco ^©^7X5 K^SacIfc'^tfSacII^ifbL, r^SMU 
n7^^KSB^ 5' -GGAGCTGCGTCACCATGGCGGGA- 3 ' ^ALT, El 0- 
1 , 4-iy F >f)]/i3i-—'&# V ^7°^ K©6 0, 0 0 0 mol wt^J^IIIH^J (ft 

©ATGISi^^^n K^iAU #§fgtfpCGN6 0 6 7^lLfe 0 E 1 jlfc^Nc 
oI^5AscI(DDNA^^y F£LTpCGN6 0 6 7fr£>3JDffiU T7 7°n^-X- 
W^fl^J bpCGN5 0 6 3f^n^^Uliip C GN 6 1 0 8^11 

/to o©7°^x^ ra, e i n-Ywmm&zy^zmvAmsv s b a?^ 

Mlpx^^y h^^-T^o ^^^(D&l^—lfftMfi^v h%H i n d I I I 
A^Not I ^DDNAIIfK" t LTtJ] <0tfiL^ Zs^MWtfofflm^Z X- p C G N 6 
O4 3£D^C01W^n^^U MtpCGN6 1 1 5£fNKL;feo 
^Z-lcimZtiUmmm, E l tfiifc^Rtfa a d Av-#- 

h^yXv'-ycD, r b c LltfORF 5 1 2SE^J©l10©WK©ffl&#£^ 

(Svab?) (1993) (_tfB) fcBffl o MtpCGN6 115 (11) 
ffl LT X 7 ^M^BJ!^ b , *t 7°^ X 5 — 

fetf^El 0-1, 4-xy F^*t- t££3-K^5»^©feigttfgSt£ 
[0 0 6 2] 

fV ^ft^nAX • -r;l/ ; 67-r "5 A (Dlctyogloraus thermophilura) fek© 
^^7t^^3^Ft§iWJ (Gibbs6(1995) Appl. Environ. Microbiol 
ogy, 61 (12): 4403-4408) %M^^%>fMc^ *V n7 # l^f- F7°^-f 
^iLt^'J ^-^BflBO&^fflU X y n Alfe?©^3^ FftM^ 
l§t§L^^t§ 0 2 0£>7°^-f^-, 5' -ATGGTACCATGCTTAACCAAAGGTTTTCT 
ATC (T^SH^J^r^A TG^t) (T 7 7°n^-^-^n-ny7Y& 
fc&fcl, 5' »Nc o im\L%^T%>) , 5' -CCTATAGGCGCGCCAAAAC 
TTTACAATCTCCC (^n-ny7Wc*6^ 5' ^£AscIgPft£^Ptf 3) ^ 
fflLTXynAlH^J^n- K^fc^ipg"^ £ £tf-£i§r3o 1 3 0 0*gg*f 

©i^M^tJ^T7 7°n^-X-^il*^v FpCGN5 0 6 3^n-ny7 N LT#f 



(24) #^2002-522023 
^t)pCGN6 5 8 1 %?mir%t o ££>7°^X^ F«, XynAH- FWJ 

^Mti^y h^HindIIIA^NotI©DNA»f^-fcLT^JDtHU ^nitfif^g^K 
^-pCGN6 0 4 3^^Cf|iJ^Mfi^^n-riy^LTfe^f*B©?^^tJpC 
GN6 5 8 2^S«£^^&o 
[0 0 6 3] 

FljH-rVl/T • tr-T (Trichoderma reesei) Ett£>CBH 1 ^3- F*f&M 
^fB^J£^3i (Shoemaker^, (1983) Biotechnology, 1:691-696) 

, tvd^^ut^h^^^^-^f^Lxm ^^-^mmix^icimu cb 

Hiae?©^3-K^*iii|i-rS2:fcA^#So 2o©7°^^v-, 5' -TG 
GCACCATGCATCGGAAGTTGGCCGTCA (TI§£>@E^J & HH£n A T G Sr^f) (T 7 7°nt- 
^-^^n--y^-r?»/ci6^ N 5' ^Jacolgffttfc^trs) , &t?5' -C 
CTATAGGCGCGCCCAGGCACTGAGAGTAGTAAGG n-~ y WftibK, 5' 3»CAscI 
gPffifc^trS) £f£ffl LTCBH 1 fB^JO^n- Ff^±^M« cl fctf^S 
o ^^$J 1 7 0 0 ^Kft^^MMIfeT 7 ^nt-^-%i*-b-y FpCGN5 0 
6 3^n-->7XT#f|g^pCGN6 5 8 3 ^t^S C £^T*££ 0 ££>7°^ 

x^ Kti, cbh i n- Fia^^^^y/^sg^&^psbAi^imM^^^tg 

fi^BIS L fcT 7 / ^ f - ij * 7 7 - ^ 7°n ^6- ^ - ©fe^^^MIPx y V 
^tft§o 4^^<DCBHl3§ll#^y F^Hindin^5NotI©DNABrK-^LT^ 
DffiU ^^3^f^g^^^-pCGN6 0 4 3(0|sICM^f4^^n-ny^ 

Lr^mmmtmrnm^cmQ 5 8 4^i^ct^t§„ 

[0 0 6 4] 

7X^;WX-^fa7yX (Aspergillus nidulans) fefcD^y #~tf I 
^3- F^^IIMSH^J (Aramayo6(1990) Nucleic Acids Research, 18 (11) :34 
15) *mii£#ZrclblC^ ^i;37^^^F7°^^x—^^LT^iJ^^- 

^mm^cmmu y Am&?(D±x-Fffl&*mmt2>££ff i T*%2> 0 20 

©7°^^x'-, 5' -ATCCAGCCATGCACCTCTCCACGGTCCTCTTCCA CfM^mmfMhk 
TG£^*T) (T7 7°n^-^-^n--y?T£fc#)^ 5' *®CNcoIgPf4 
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fcc^PtrS) ^ -TATGAGGGCGCGCCCTAAGAATCCCAAACATCAACCCCG (^n-n 

yyorctbic, 5' »Asc igpftfc^trs) »Lty AE^Jco^n 

-KMM^^^£C£ftn?^&o ^^2 1 0 0±^a^^M^tJ^T7 7° 
n^-^-^Ejt^-trv bpCGN5 0 6 3 tc^n-n y^LT^t)pCGN6 5 8 5^ 

ndlllfr^Notl^DNA^^LT^DtfiU X^3||£If**g^K^-pCGN 6 0 4 
3©^CM^4^^n--y^XTfe^f*ff^$s^^t)pCGN6 5 8 6 %{m 

[0 0 6 5] 

W^Z-Vvt-J >^t^;^lfe McBride5>^S#fF^5,576,198-^-^ 
b^^X^i-y^^/^ffii^ (particle bomba 

rdment) mmLk^Mitmmum^m^^o 

[0 0 6 6] 

^^Hfe^^^^^n^n^x^^^/l/tDlu^^}! (particle gun deliv 
ery of microprojectiles) T*&MM&?Z> 0 QMWf / A^ffi&^itf^ 
^Hi^CfcoT^D, lirafu«7^^;KoA^;l/^^^-^^RuBisCo 
(rbcL) ©»^az<y bcDP^Tfe^OT, &MfoY/ 1 f@£> h 5 y 
X^-y^n^-^MjA^n^) (Svab6(1993), _tfB) o 
[0 0 6 7] 

pCGN4 0 2 6 (McBride?), ^S#fflf!5,576, 198-^) T-DNA^HLT^g^ 
(N. tabacum v. Xanthi N/C) ^5 0%^nn7^XiI ( 

•T-r<% ^TH^&O. 2X MSig^ftLh^fF^^^ cfca^(asceptically)^ 
ffigLT^S^fco h£\ 3 Og/l^X^n-X^^^SB^MS^iH 
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±^±M£*£& (MurashigefecfctfSkoog (1962) Physiol. Plant 15:493-497) 

o 

[0 0 6 8] 

^y^Xfy^^n7°n^i^^^V (1. 0/tm) ^DNA (M*.fcfT7/E 

l^^-ummmm^ pcgn6 i 1 5) ^3— r^-yyu 3— r^yyt/t 

7^^n7°n^i^^^;VWU, it$fi#J^r±^ LTRMOPigftfi (MS±^ 1 rag 
/l BAP, 0. lrag/1 NAA, 3 0g/l XXn-X, &tf0. 7% Wl^Wi 
(phytager) ) (Svab6 (1990), ±!B) ±^m^fc^L/t|tOio-Rad PDS 
1 0 0 0/He©<lyXf-2^f$fflLTti^}A/ u /'£ (Sanford5> (1991) Techniq 
ue 3:3-16 ; Kleln^ (1992) Bio/Technology 10:286-291) 0 5 0 
iX^fy?^^ y*ffi%L L RMOP^itiLt^JCfeil L/cM5©±W, fc£ 
^©f^^C}iJR^±-e^-9-7^n--y^Svab?) (1990) (Svab&tfMali 
ga (1993) ; ±fS) t^oT|It§„ lrag/1 IBA, 5 0 Ora 

g/i 3i^^f/7^^x &t?o. 6% m^m^^T^>ismmic 

[0 0 6 9] 

/to pcgn6 i 1 5^^TOt5^^3fe^y/A^ffi*©iJ^0nc 

±impCGN6 1 1 5^6^^6tl/tif^DNA^L, ^imffiA^fl^ 
^ 0 $t^DNA<D5' ^^XbaIg|5{u^#ftb^l^T\ 2 0©4^^j»£?£ 

[0 0 7 0] 

•9if > • /vf ^V±-y a ytCcfcoT^^x^x^-^st^^/t^^, 

EfitlMDNA^Bernatzky$5 £ tfTanksleytf fB^f § «fc 5 ^M©^ § ( (1986) T 
heor Appl Genet. 72:314-321) 0 Ztl? tuWy7°;WCO^T^3 \l g ODNA^ 
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XbamiftU 0. 7%7#n-X^«^kljU Nytran+tC|s#Lfc (Schlei 
cherfecfctfSchuell) 0 7>f^-^777- (5 0% )JvW>7^\ 6x 
SSC, 5x Denhardi§?& 0. 5% SDS, 1 5 0 ng/ml ^fif^DNA) ^ 4 

32 

2 °C T a P -dCTPUfi L ft 7°n — 7 / vf 7* V #4 X L fc G / vf 7* U 

y7°n-7^ffi^^M^b^§»IS^J^5MSL/£o <: <DDNAfB3Wi$J 
5 0%^M^m^f*Mf^7^^;KoA^;P^^^-^^^<o^©PS-r 
3ffiA#IB?[J£^U NotI/XhoI»T^^LTpCCN6 0 4 2 (7°^X^ FpCGN6 

[0 0 7 1] 

W7a^7*'J 7V-ff— > a y^lS^HI 2 ^^-r o E 1 •fe/l/^—tf&tfaadA 
3-K@E^^W«*^7°^X^-^^-«o 6 0 4 2DNA|frK-^7°n- 
7\,rcftmW^\,T^r^tmV>%^n% (MMXanthi) tel. 5 kb<£)DNAI$T 
tf-^M^U^XU M\ El^/^-^oJ^aadAIE^^W^&^X 
7X^-^^tt2. 5kb<9DNA$T^^?W^7C«o *€77X5- 
h7yX7°7X h^iiMMDNAKTK- ( 1 . 5kb) &tf*€^7X^-D 
NAKfM" (2. 5kb) (DM73"^t?^^X'J^V-e-^3>7^->^^ 0 

1 kbAW^©/^ KlcttinSnSo 
[0 0 7 2] 

4-^77X^-6 1 1 5^^3^E1 0-1, 

^fflLTHSSLfco ll^y^XM^TM^CfflmL/c : 2 0 Omg^fiL 
/i|t^y7>^f*N2^?JgM£^ 0. 0 8mlcDffiffi/^y7 7- (0. 1M 
NaP0 4 pH6. 8, 0. 1 5M NaCK 0. 0 1 M EDTA, 0. 0 1 M DTT\ 0. 0 
1 M ^WM, 0 . 3 % Tween- 2 0. 0.0 5% h V h >-X 1 0 0 £^Pf) 

y7Mfl©2x Laerarali^-y7°;W^y7r— (Laerarali (1970) Nature 227 
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:680 685) £^-dL£ICLX, MfflLfc^ 1 0 %Laemmli7 1 /Wcjjnx.fc 0 11/ 
[0 0 7 3] 

Lfc)xX^^n7 hftffi<DffiM (03) E 1 ZysWrntfiMMLiz^T 
<D*^7°^X^-6 1 1 5^Mt§ili:^LTl^o XbWb^X ( 
Streprorayces) fr^MiLfcE 1 2 5 Ong^rlg 1 (DU^yiCjm^ft 

yi±6 i i 5*t^7X5-n»f.©itiift^ts^ iin^fgf*^ 

-^4-8^4 0 2 6Xanthi/W^^7y KfcfeltSMELfe 6 1 1 5*^67° 
5X5-^feS 0 4 0 2 6^^ti, feiHttTE 1 ^^-^(rMWt^MC 

-?%&Mmc$-?yr>ryy'£nfc'n mh*°v ^^-^m^t^o 6 0kd 

m^L/cEl^^^— tf^^g§y^6^/Vn-X|^K^^y (CBD) £Rfc£L;fc 
(1 0 Ong) £r^ 0 
[0 0 7 4] 

^HfiWfcLtii^^ ciomi^ LTHfe^^m 72, 000 

« Q MI®^^6 0+n^/H^T^5o lot, H3^e^i65n§ 
cfc 5 ^ El >fe;l/5— ff&Mlfefgftft^ 6 0kd£>ric$gf£ LTM2^ « 
£<fctin vivo^$5^§^y/^^7 0 n^^y^cj:oT, 4 0kd<D$tfgK^ 

-ry^c^^n^So H^/t, ^ix^^n^h^ng^^ ei 0 
-l, 4-iyF^wt-^^y/^l», b^yx7°^xbA©^/^3 

[0 0 7 5] 
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E 1 ■fe/l/^—e© V-i ^Ht^T 8 0 "Cfcjfi^OT. ^g&i 5 5 8 0 °CT^ 

5SL/t 0 Laymon^ ((1996) Applied Biochem. Blotechnol. 57/58:389-397) lc 

(MUC) ©iJP7j<^?^IJ^L/to fflgl^to 
[Hi] 



X 










pM Uu/ag/ft 


pM Mu/ fig/ ft 


(ffiF) 


6115-7 


392, 063 


2, 432, 540 


6. 20 


6115-8 


145, 294 


747, 059 


5. 14 


6115-10 


39, 706 


222, 549 


5. 60 


6115-11 


88, 596 


574, 561 


6. 49 


Xanthi (ftW) 


n / a 


13, 636 


n / a 



[0 0 7 6] 

7^K^VX • WJf^AX (cellulolyticus ) ^^I^ti/tW 
[0 0 7 7] 

[0 0 7 8] 
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ran 

Strep/spec) ^~fi~Mfc^ &tffe^f*ffl|Wl@H^J^^o «h7>X^ 
[02] 

WyFttWyit^§o 7°5X^F (pCGN6 115) »l/-y3Tg 
06 1 1 5-1 4T*ft ^ Wi^4 0(W7^n-y^&&^ f?A£tlfdI 
[03] 

*^-^^^§^/^n-7^^tfL^ffll^/ip C GNpCGN6 1 1 5 ^J^ffei 

Lfc*^7°^x^-^^3^^5>ffim^n^BiMtt^^y/^g©7xx^y 
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constructs. 

Use of said constructs in methods for: the production of 
polysaccharide hydrolyzing enzymes, preferably heat optimal 
industrial enzymes degrading cell walls in plants, methods 
for altering cellulose content in plant tissue, methods for 
encapsulating an enzyme that degrades a cell wall component 
in a plant cell organelle. 
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